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ABSTRACT

The rates of maritime accidents caused by fatigue of the seafarer owing to the
sleep deprivation have increased gradually every year; however, do essential
problems of influencing a seafarer to perform their navigational skills be resulted
from subjective sleepiness and mental workload? An experiment approach with two
scenarios, normal sleep as well as sleep deprivation, is adopted to investigate the
subjective sleepiness and mental workload. The questionnaire of Stanford Sleepiness
Scale (SSS) is used to measure the former; while the NASA Task Load Index

(NASA-TLX) is adopted to measure the latter. Then, those data are analyzed by
using the statistical paired z-test. It is shown that effects of subjective sleepiness have
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no difference before and after the task for each scenario. It means that the subjective
sleepiness shows reliable consistency. Nevertheless, when the two scenarios are
compared to each other, sleep deprivation have significant effects on seafarers’
subjective sleepiness and mental workload.

Keywords: Sleep deprivation, Subjective sleepiness, Mental workload

1989 = = @«lﬁ%“&iﬂlﬁ Exxon Valdez E5[EET 1 E=0| [ﬂ‘”ﬂ' ,iﬁlﬁﬁiiﬁ ) 38
WEE=reE lge o | 1500 IO AE S 1100 Fd R
memw S RL L P A i U S0 TEH%%«D'LEEB‘?-L 2T fﬁj
(National Transportation Safety Board, NTSB) | J%@, %E' ) E&]#ﬂi’%’i[ﬂiﬁ
‘ﬂE 8 'lﬁ)ul?l %Eﬂj_ (B o d ) T R ?Jﬁr.é%‘:ﬁﬂp@?ﬁ TS
bl E IR BAEE T N ERRL=T [ R EL s}t 2003 F 6 £] 29
FI o — S 3300 RS ijwsefefrdp Jambo - gu&ﬂiﬁ%ﬂ“‘%ﬂﬁ@ﬁlﬁfﬂﬁﬂf
E ET“ ﬁﬁi;;‘ SRR > F 13 Lﬂ‘ﬂﬁf[r ) iﬁf’}?&%ﬁ%?‘[ﬁ[ﬁ% Loch Broom #§
3&,11 SER Jﬂﬁ R EE?JE[E@E‘}FJI%%—F[F[ Jiﬁii?i'}}” o

YT =7 Exxon Valdez = Jambo pq&ffsrﬁ ‘ﬂlF F*ﬁﬁe‘}pﬁizq&
;atm #OLL ) PUSGHSE @ fiE 500! | L U qsﬁw £ T
gl ?%uF ES«I[S}';"?JJN"E& ( International Maritime Organlzatlon
o) i F YR > S 2002 LY b e
( Guidelines on Fatigue ) ;> ETfIfi H’Jttﬁﬁj (seafarer)g SHw AR S EIJ’_FIL
B ﬁ;{J{k’/ﬂ g ﬁ';c&'ﬁqug J}%F”&@ INRIRES 6] o R » F IR TS
[}L]SF apjff A (technical definition ) » lﬁ'i_ﬁ??ii—@ e “5*/ ‘Fr’ﬁ'
ksl il v e i ] 1
FF‘E‘/ R0 -5 % SRS PR S Y] %
ﬁur%‘ er JF'W fi="( A reduction in physical and/or mental capability as the result

of physical, mental or emotional exertion which may impair nearly all physical
abilities including: strength speed reaction time; coordination; decision making;

or balance.) = R15%- SRV B AR Y R (R
)~ iy M lﬁéﬂﬁw “‘T’T il {*LW%?T“' %kF'JEﬁE%
=R i%‘ﬁjjg RN RO 1-%1(/1 g (llm‘i ﬁ*ﬁ[} i
WHA) ~ o i T T (R (i%‘/“\%) e P B
OB 1 o

Ry - 22 Allen 5 71 [roghid D R sk (fatigue risk factors) 73

) I 2 (SR PR i PR PR
FURAGRIE) B2 1 2 SRS Ty o 20 I R e

40



FERPERAI R B A BAFPER 2 AP f F2 B

E LRI Gt 2 A

P9t - BT ~ %l (International Transport Workers’ Federation, ITF)
Bli> 1998 i 675 60 f[ar% rrJ[as«ITF Al 2500 % BARELESRL o - SR D
= ]‘Eﬁﬂjglﬁ%u 60 ’J‘E\jj«[ J F E T 25%f JHjF,F E'[ﬂ'% Iy I I‘EE marﬁa%
}@80 Jga]fl; = SO%EIJH]EF Er;r",mgr PR AT I IE”‘" ﬁrgg%#ngjf]
PRSIy = "“ﬂéf? | S ’ﬂpﬁ@/ﬁ'ﬁ* ERiiE ’Fﬁ%lr °

LIRS ﬁj Hlﬁ TSR o T T TR B TR 1y }H
E3ER A EEKE{PU Eﬁ‘%m f“ R E %T?ﬁliﬁ"‘ﬁ(drmmrshed alert) I']

K ]‘Pirf {15 (impaired performance)

EIFH,JW@ ﬁrﬁig [fFIE,IU M55 UJ\;:FI - 'JﬂPF § IR £ ,ﬁug@;i ’Tgr[ﬂbtr
BT ) AL B AT PJEIE?F{ o (TR R
F“ﬂﬁ'jﬁf F[H@.‘%K[ZOB] i/\j S 'ilﬂ[F[l’@ S EE o EI H)FE“ P‘J\[ﬂi )
B (S LSBT RS MR E L
HEELEIR > B Jreﬁ:ii'/}%kﬁi I‘Eﬁ Pﬂirur%?ﬁﬁ%ﬁi | \ijIEﬂJ Y
’FE‘%W TER (PR B “If* Kl rEﬁE%EfF'EJ L I‘E}k'#jh g
rrﬁ%.uiwf,arrurﬁ Fr@;f,_'/gr%ﬁ i J : rrrp e e
[RERST > ) T A o ﬂrﬂjﬁfr }'”5‘* »[‘ﬂ rﬂif‘ FerE R Vo A

Eﬁgséﬁsj s glpji%lﬁ\, Fﬂ* 4{%@3 Vi biE E&gglgu [Ll:j("ﬂfﬁ:'[@[fh
vy g f*%&rﬁ CRERNAG | ST R AR ] - wr.;;mrrrrrreﬁ
E“fi_ =R %T‘EF F'“ %ﬁﬁ[f“ﬁ“@&” E‘Flﬁi%ax?f% g° }Zf N

Mrrr LY ] G o lf%z;w

o [RFEUES S R T Hrﬁﬁﬁ%ﬁ }{ ?”??u? tﬂl’f{ E*‘E%ﬁ'ﬁ*‘ﬁ%éﬂﬁ?ﬁ‘f

H[Jf“ BLIL] [N A B (Stanford Sleepiness Scale SSS) W [E&I*J:“PIE“P
(gt Bl % (NASA Task Load Index, NASA-TLX) &= SIS 0o o 5 £
[PRETRSET RN PR FREERY 5] ¢ A (paired -test) 55 7 > 33 Wﬁitﬁﬁﬂfeﬁ:
,Hriﬂl?ji?ifll LB S B 7 RIS P S
SIEEY Al R e lr%im«é%@

T RTAR

DIV, (ool i e e A
FVEl aaq’ﬂflﬁr@;fér%ﬁl%ﬁ%@ J [FIVEE - U REIRE -

21 ERIEZ v AE
2.1.1 i BFpER

41



BLE F T R4 5 R A4 L4 ES

T PR IR B A TR [PIEREE Bl A (SSS) K Epworth N[
7 &1k (Epworth Sleepiness Scale, ESS) Exj@iﬁ[ﬂj@ﬁﬁ ek e 40 .

SSS kL1 Hoddes 5+ MO0 1973 & ALl » '] = Fe | 125 s puRfis
jxﬁl—fg' FIFREE AR, » 20 1) TR R 1TU7T~§Eﬂ AR R PUFREE » I
LA SR [P RS ) 2T S -

E$Ewﬁﬁummmﬂﬁw’ﬂ@“¢%ﬁ CARETIA O RIS
fiz o ESS;L%JLE;%E‘[ jgﬁ;f Uik 2 4. w«ag Y BT [ E pﬁwﬁqx
B Jom<m7[~ﬁ >u3n(¢p§ﬁi>pﬁ&ﬁﬁ$*fwrw
Tt w?mw§@$5ﬁf CIIH IS > Gty g
%F@@ﬁ T BT 2% 105 FPT - -

SSS I ESS 1A [0 B 1 [RGB S H L - SSS
mvwﬂ£*Wﬂ@NW@E%E&_E%mm¢ P 1S
@ %JH (AU H P9 E TPVTh 5T > SSS %4 B (] B [~ o b FSEL
1P R = o [y ESS FRLA ) ﬂﬁ%ﬂﬁ*“ﬁwwﬁfwism

F 1 U PIINEE R B A (SSS) SPIl IHE L

e N R U

[EEN

R Bﬁ E EEJJ
EJ}PT} %ﬁ]"‘[ﬂ PL 9f~ HEIALEIE - 25 ;ETJJ‘*
BRI LCHIET

A 7 TERE S TRLOVESE - L
i J%ﬁwﬁ\amt@*ﬂ~
2 8 T
- R :f F U T

~NOo Ok W

o AR 0] TSI RPN R B

42



%< 2 Epworth A= &

FERPERAI R B A BAFPER 2 AP f F2 B

% (ESS) VAT -

O N TN RE

E %ﬁ?&? i i o AR

A NS
j% (I e s L
TR P EPE A R S

B

Fj ?”??Lf fal
L=
il
e BT SR () L
WA (%) - I

ﬁ_‘

4. 3555 ESS Rkl

 RRRIRIR ¢ (L] - SRS TS R PN R Y

VI

SSS &1 7

ESS &1

Ipmfm

B2 ] H F{[j\ = R
© i e

BRSO H [ - )7
it o P

B L= 7 vk e
4\%—1 El E?&Eﬁﬁff ﬁﬁ

Wi AT 16 R IRED 5 B
21057 o E‘U’E}’}ﬁfj’ﬁ[ﬁﬂ

IKEB?‘T Fl ,r

~ PR

PR TR

SSS &

ﬁ'WYH/ [ J%kﬁ‘]‘ | I?Fi?iH
HHE Y =

R -

212 ¥ h A

‘EE
T
7

o
5

A_

i

e

A ™ P R
- ﬁ:FIT‘%IH—KP ﬁ:i‘

o ﬁpi [Epifin g l—rTJIT Y

Y

J [ 3 {Ell’é“ﬁ—“i:é%
(human error) fi97 ({7 - H o ”HF,J‘[“J ( mental workload ) 2 -

i

A= T e £

N
] tf?“ ﬁaa FY

LYY

43

(i
“iﬂﬁdlwoﬁﬁﬁJ%%ﬁ&%
%ﬁ%“#raiW£kFW%wwf%E
S 359

IR R

]l':‘H'JI/S([_Hﬁk’AT ”:[ ?’ﬂ?ﬁf 3:1[‘[—‘* F‘%j}jﬁ;ﬂ

ol (Sfioy R

B0

SC AN RN




BLE F T R4 5 R A4 L4 ES

B3 (NASA-TLX) W= i~ [‘EF[F’ [t 7 #5E1 % ( Subjective Workload
Assessment Technique, SWAT ) M =Ty ‘q’fi FR B 1T o

NASA-TLX 5 |-~ == mental demand )~ Jﬁﬁ‘ Jér‘ﬂ*(physmal demand )~
E\ﬂj t] (temporal demand) ~ F 1%y 5 FW ( performance ) ~ #3571 (effort) K 4T
(frustration level ) =4 *Eljfﬁ ) LEH?Tﬁ@pxjpﬂ%f&ﬁ%[l@* o AE R
M S T ’fﬂ?%‘d «F'?‘W@EJE ZGRE L) EARE B VR T ‘fﬁl‘s‘f*’{EUiEﬁ
iy o fﬁ ,‘(ﬂ:

SWAT E[JJ‘JE\JJ‘F E1f® (time load) ~ Fli’f‘ Jg1fe (mental effort load) »
,;%“Eﬁ* E1f (psychologlcal stress Ioad) = ’F'ﬁl’fﬁ FUR] S AR 5 2 (=]
ALl s 21 PO gl 3 (A ST (enties) {115 ¥

WA (1) Fl1 (2) bﬁ (3) F=7EmEnfe "\ (scales) & @F@ ik
3 g, R AR (LRI S g £ ’?g\mﬁZ? RS TR SR
|§4F[J F?ﬁjl Hud\* 0 = 100 I/gmﬁ T‘E R 15 J—}&Fﬁ;‘,:’ = ?iﬁ@ﬂﬂ
Ccarts) - 4477 i e IS PR (R
[4384TT ol SWAT SRR S PRV - S9H Luximon 74 (8l SWAT
BR[N]

% Farmer 2+ By Eggemeier % * [lg]Ffrﬁaﬁp RIRAGIE 5

g’—ﬁlﬁﬁ%%%&*b%ﬁ C Y 4 = BRSO Iﬁj[f& -, NASA-TLX .F“
P SWAT (8 54 3§27 NASA-TLX BNV = i e -

e 4 NASA-TLX ™ SWAT ikl it

el NASA-TLX SWAT
i
i il (Reliability) | e gl ;151%30[ SHRFE T
GSIES
sk (Validity) | A SR Rt R | ST i’r-‘c IR R
WHRH] i [fcm dird
Sy [ (Sensitivity) | A ﬁl’J TR ;
(P [Bpae (S H Ay
SRt NASA-TLX (%
‘i 1 (Diagnosticity) | + it = B
T &% (Intrusiveness) | (&7 % T955 » % NASATLX fi
ini D1 ERR[VR (18] - Lal
2. F YRR -

44




FERPERAI R B A BAFPER 2 AP f F2 B

224, R R ¥R %

RS QPR EVAIRC oI R T [ pL R A S S B A
BN ﬁiﬁﬁpﬂ@ Zf?’r?ﬁ'ﬁﬁﬁﬁﬁﬂ’ '/_”f’? R R g '/?%%}

T Graham - H«&Mﬁkﬁm‘lﬁbpypp}ﬁw‘“%ffwﬂmw (e
B o DR E] 12 0 S A FREERLD K R B e BTN R Rf (
P ery, }QLTHJ }l[ﬁj’ﬁ”&x{nj}twﬁ@}\@‘[ SRR PJE@FEM[ b?ﬂfﬁﬁxﬂ {E‘[‘%ﬂl]jﬂ
RS 3 (EH PR AR R VT (T B ZEIH»’JJ (i
W/) ?Jﬂ%ﬁ[qﬁﬂ'ﬁ Tﬁzﬁr ST (phiE) T biﬂﬂiigﬁL E_E—T‘Eﬁ’iﬁ#ﬂ"%?ﬁﬁﬁ Sy () -

) 1\54C“1‘FIJ§I%JT§&$I’ .f:rjfi JRESEE o SR R R : JEFHEEE‘]\EJ%
TR ﬂ“ﬁﬁﬁ' RN S S fR e ORI e 5 3 |*'j+ﬁjﬁf1—\ [
e HEg Ry,

289 Jonathan =7~ PUEES kT k5% (blood alcohol concentrations,
BACS ) Sl HEfe MBS T (00 B o S8 %) 38 1 » 195 7y b
SRR S = ) 21 mpuf l?ﬁ’?%f.’}’%ﬁ (deck officer cadet) BT 0 B
Bl (BACs “[ 4% 0.05% ) =26k H |4 %] (placebo) Frc » ™01 = %E‘p@p??ﬁ;ﬂ
]*Ffl B St IO B0 ST 5 HURE B SR (ST TR [
SO SHIE T (R .

2 Kim ﬁk[”]gﬁfﬁ aﬁ%'é@i«“ﬁﬂf JERGETRTE - ] “‘é'ﬁﬁ%&ﬁﬂ [l
TR (0 00% - 00 %k 008%) v?F‘U?f*ﬂTri #%&‘k?ﬁ@ﬁw *{E‘“ I‘pﬁ"ﬁ‘-
VB S E 9 EJ 8 =i P@ﬁ%ﬁgﬁx p w%ﬂu ‘FP'H: M1
b A R f.‘EfﬁJ]vr koI @F‘EJ NASA TLX &I EHE]© FH Eif IR
?ﬁ%ﬁl ( Electrocardiography, ECG) R BSR (heart rate ) == = Mgl 3 (heart
rate variability ) I'] = g1 ™| ﬁ%&g@@%wﬂﬁpp UREHEME R o BRSSP
E R IR T JDEﬂj’ R i S BRARSE CERRRRIERT | R SRS T (IR

ETER BT > s VRBP4

2 Erlksen 5‘”[23]%&5]‘@@ 17 +Ty?E‘U?§ riﬁ[?‘*ﬁ*q@%ﬂﬁﬁﬁ%ﬁffm VIYE -
T Ei T I LIJ*TJ?'J@‘F” i F “ljﬁfﬁ? [‘ﬂpF - “Fl’ﬁ@ﬂ
ADK “Ef'r%?l ﬁ‘” ?E'lﬁ‘ﬁwt fa= > 2E07 616 IEEIﬁEJ Tf E o AT
(OOOO 0600 ) ~ E‘T (0600-1200 ) ~ [!Z* (1200-1800) bﬁmﬂ"‘ 1800- 2400)
s uifi]i{a&‘m?%iﬂﬂﬂﬁf“ L R S ‘Pj@r\ o HARHJHIFR 2] Karolinska
fiHf= A Bl (Karolinska Sleepiness Scale, KSS) N[~ & = BIfAE A > 1)
1B B G AP GRH BRI - H1 R BSR4 oz B

45



B

g £ )

$4%

%o 8

R L E

@ﬂg R B SR FIRRIRL T T PO ety £ T P R A T

,<

AEE L S R R T B IR SR T (SIS | Ty
%&~%ﬁgwi_ RGN WJH' Fgﬁﬁﬁ [ S P I AR o PR 5
CEN
* 5 AREII SR
W | g | IR S BRREEE
Y
Graham = ~ 01 g 12 1, 35-52 iy | I REA R ~ A | K YERESR
MIMEN | PR Wﬁj%% 5 [ f
Fi o 20 E I | eI A
YRS T
Jonathan =7 - *4 6%@@38q?Lﬂiﬁﬁﬁiﬁi*@EW*@
kS PR R | R SRR | i
ST R | R AR
e e RRRrEC
Kim 2+ 1221 ks 8 &L M G (S | 2 B NASA-TLX
ARV PR | R %HECG A5
HaErpe 1 g PR 0 1 ke
@ﬁ‘ e
Eriksen =~ & f@ﬁlﬁjﬂ@ 12 %, 26- 51F5a e [ AR | 2 W KSS iR
EJMQi ok il
El P PN
rel e
7 LR I ¢ [20.21,22.23] -
2.4 IE) -
Graham (154 D & 1T S5 R B0 ATkl iRY O
i Jonathan #1 Kim Jﬁ o 1)ty ﬁaﬂ:&LEJF' P Hf F”ff PR [
gﬁﬁ]—% Hz Igr, @in o B ¢¢?%’}ﬁ%t'{,j'é Hiya | iéﬂp%”* olle
PR A5t FET%EJ%I*I'&%{ E'fﬁlﬁﬁugkg*ﬁ]‘% Ht'r v

ﬂ4eﬁ$¢“ﬂ7gi’¢?¢%m BRI  f =

BT FL F, [ o

28 Harmal® = 0 sfdr B ek

46

D B AR [

VS R T LR




FERPERAI R B A BAFPER 2 AP f F2 B

o S T4/8 @jﬁl = 1616 fifip ﬂq?jﬁw @&Erv"‘wjp@pwgg@@ N
i 'fﬁﬁﬁ%ﬁﬂj = EI@Z%'ET‘FE%E?F'EF’ MNP 8 B B S T T A8 El
B > 06/ iR pusfH EJHF AUPREE R T bﬁ*‘ﬁ%ﬁ HEEIER G o B
E&Fﬂ » Eriksen i Jj??llﬁf%i ﬁ%&‘;ﬁﬁﬁ?’ SR ]EI}?KE]‘ "6/6 fHRI > ﬂ'lg:‘]zut'
Harmajhd/ l/‘f[;ﬂ?‘y%’ ’E}ﬁﬂ’\ Higr FﬁiﬂﬂiﬁfﬁﬁuapJF J mgﬁE gl
& E_ rlﬁE‘ﬁU@J £ Eu > P, ¢<1/Fq;&j‘pjgw§&b§>ﬂ 474

A F IS

SRR VLY R ARG B A S 1 ?2@%5
i Kongsberg Maritime AS “fJ Frff] 5% 2 SBS2000 Ship’s Bridge Simulator
Polaris o I'] ™ 55 fIHiEo 0] & g %Z’EE?«%TL%EbWELFEU%Eﬁ = M ﬁ'ﬁ&}%
=

31 £l g

iﬁ%WAﬂﬂkﬁ'ﬁ%ﬁﬂi%%?wP%yﬁ%WﬁE&*%
s Ry BRSSPI ROTEE Eﬂ%ﬁﬁrﬁ;@vﬁifm‘p [F'JF:SVE%%”«%F%
_+ VRSB )E/\E[g %} ﬁ‘lﬁ%ﬂjf Eﬁ s 33 I’H“?’ | FET# 5{‘:—?: I@QLFF [25]'
" Epworth E[ﬂﬁ*‘ﬁr’f BIA(ESS) = [Tk |‘DFI?? fei &1 F( Morningness- Evenlngness
Questionnaire, MEQ ) ; &= *E'F}FJ*E' G HH - IS BV PR
BamE (Ao g

PR R S 1T P SRR R A
TR HSHIL 2 P SWHY IS R e
ﬁ¢ﬁby HRIE iwlﬁﬁ%§Wﬁ%;§£w PRI
]~ 53 IR TRER = (LR LE > RS P e e g

L

" Epworth 1% Bik (ESS) 1 F I iy W HEL ) =2 P Rt
i JohnstMIpams » 2 S P gl - ﬁFEﬁ > T 2 %10 55 » IEH
Y45V ESS Fi L lgﬁﬁgmg 12550 ﬁjﬁf[zﬁr' R R P

FEI“&]‘I:FE[E’[E}% (MEQ) | Elljpl*?ﬁ Horne = * 754 1976 ﬁp?ﬂ”’
H 19 JEE 1l F'fr‘E'FiEﬂJ?EIJE@’ IS ARSI T 55 AT HE
Y BRI Vﬁ%ﬁﬂ w3 B TR - r](flJ A HIF 121 j]fflJE'F HI B |
GBS~ R ﬁ”ﬁﬁ%‘?f’%\*ﬁ**i : I'*'ﬁlF'ELEJaL}lHﬁfH F BEFH Liuf,%ii
3?5, S EJ 5 1) = {1V L0 0800-1200 1 2000-2400 » [
AORRYSE TR Vol o PR SEv

47



BLE F T R4 5 R A4 L4 ES

»ikﬂﬁﬂjg } 63 7 [T - AREELVRER - (8 12 & f 4+ SRR
e G5 P T mj E T 21.3 1%

S2EWR HiAz

¢ﬁ4ﬁkﬁl@h%@@':IJ?[“E“IE?%F'FIE??%E r E*‘E%E ?“?'ibﬁﬁﬁg‘éf? I
= (WPERE > S R B AP & o ST
1. “‘*4%:?@{ @g” t'flﬁlﬁ'fﬁﬁ?%‘ VR jﬁélfﬁ’ o TR R
EMES QWE’" ’ El Jﬁﬂ?ﬁfifé\ﬁﬁ% =
2. rfi FEREREL L AT N > Rl R - 2400
"iE' e 15"?5—@[]5{, F1 0800 IJ&_%K “‘ﬂﬁ*ﬁﬂ i+ 0900 [ JL?F
3. E”‘E%éuﬁ* (AL L LF *""E% ﬁ*?ﬁﬁh&%.& S -5 ﬁﬁ*“ﬁ%éué‘ ?H?'j_
FIJ*EME%’ ﬂ flTfr %{[ﬂﬁ IJ~ =. 0800 :EIE{*I&[EIT AR = NiE
IR f—ﬁ?ﬂ i Jijgw » e S 2200 = H RIS 7eﬁﬁﬁﬁg5¢§ug
E Jﬁ%‘i @l *F?E‘Uﬁﬁ\ 0900 E?J%?FIE'%&? ARET CHH A TP R

TR
3.3 R %% RIALA
WEP’*JE—JEH*E” i/[‘q%ﬂ‘ 1A o I E R T (e .ﬂg;@ SSS - 3 7 s
ki Hﬁﬁﬁﬂp%”ﬁi’wﬂiwﬁkgﬁﬁﬁf AT (e A

SSS B NASA-TLX » P55~ HHEEE 5 ARt 5l - A5
VR

HExREaE

HHETS8S
v
EhiT IIE

v 9 K
HEErSSSEENASA-TLX

¢

SERCIH AR RS

1 R

A

48



FERPERAI R B A BAFPER 2 AP f F2 B

A S VR TR

;}ﬁj[J"r}rQ}JEﬁESﬁ’EﬁE%]E% ?E*?':ﬂ FAE 12 00 I‘Eﬂ
Rafiu= BIINIE R (1) SSS BRI =2 [Rfu i (47 NASA-TLX EHHD
*I/gﬁ%a TFE) 120 S v [/)F;Z};ZEEJZ‘ RIS NART S RN EENNNE gkﬂé
I e~ I‘Eﬁw 2 WS G S B PE R R A S
oo WA =R S e SRR

41 L BAFPER
1.2 B BRI $ T

rﬁ E”FEKEI%’?‘N DPEAT D [E 2 @ﬂﬁlﬁ*‘ﬁ*‘ Pyt BRI AZYE 5T IR
2.0833 LJl06931 o (e wg\fwﬁ 2 [I[1%, 2.0167 A1 0.6480 » J[1% 6
o R BT 'E*‘E%I? MRSl %E'EE*E*‘@I”%‘:PW*
5 P [ il A S F“ . b S PUIRRE 0 ik 1 AR

T I?’?‘fﬂ SREH T (R 2 B f*ﬁ*"*"ﬂﬂ P AR ST I
4.2417 #1 1.4023 > i~ [ = erglﬁvfr‘ﬂ # [1|IE% 4.2250 #[1 1.3059 - J[1#- 6

o H AT S R INAE R T (ST (ep B #E**@EJIJ’:ET}‘
E T gﬁ TEAE S AL «L%‘f?ﬂ gﬁ%@% FUTRES > sk 1 B

I (i Wt b st

’E'b ML RENE iF PEL T (N %%WEWE*‘@ D ERR RS
@>wr%£ .mh*ﬁm WIS ;0o 40 (2 WIS 5 1) 5
etz > l@%t D Hgu, =0 H ST B ﬂD¢0 T e
0=0.05 - = I@?ﬁﬁtlﬁi“ |SF= 20 RN gk 6 Fas

A6 F R (T A WS ST S A

Ry A i PRYEA t {if Lo.025 119 p-value
= (L*ﬁ 2 2.0833 0.6931
)
- e <L4ﬁ s 2 0167 0.6480 1.906 1.9801 0.059
i)
7 (R R 4.2417 1.4023
%)
e (R 4.9250 1.3059 0.364 1.9801 0.717
%)

49



BLE F T R4 5 R A4 L4 ES

"r‘irifﬁfj’ﬁé PR T (RS ¢ REHRI T 1.906 (] KRR (1 1.9801 - T
g~ 385 F N p fift (0.059) >0.05 » Sy ffgunte 2 R JRAs ik s> Al
BPINR A Ty [ B B Eééff?uz%‘lﬁzﬁj\ » [ AT REHEED
0.364 - [ Wi il it > F$HFF el 5 @SN p il (0.717) >0.05 » 5 PR
B I W T T (TR

FEPURETT. + G TP INOEEIE TA1 + AB  0.05 % 42
{7 DIARHER IR I S (e PO BN R
ﬁéﬁﬁfﬁfﬁi@%@%@ﬁ,:émﬁﬁ&@&&@u;%@maﬁcﬁﬁ\
IR Ao IR

3. 7 [ (SRS WIS s

T e o S e e A Il TS
B S SR o 9 NI B © s U
Elﬁlﬁ} BIFAE= S 5 [ up B e © I@F ;L_r%j CoH 1 0% He %0 -
B A YERD 0.05 0 AN U 7 B e

T

7RO > P SERY ¢ AR £1-16.649 [ HCREDY - TRACHI
il 3 P p [ <0.05 > PRI R R I (e g
PR F B o T (R IR B S SR ¢ RS
-17.882 ] KRG i - I H p <005 - S R - T
PR IR E R B

ﬁwgﬁw%ﬁaj@mﬁjﬁﬁ’yﬁﬁﬁ$§ﬁﬂ§Mﬁﬁn&%%
¥ 0.05 h o R piEs F.Hff:”’ l’@% ’ ;\Hj‘s‘f"'?ﬂlﬁ% o T o= B
P2 S R B S o OR TR IR pORYR - T PPN T L
= IR R R

P 7 PIEGET = EINEE T U RS AT ISR ¢ Ak

CPE L e 115 fEvE t I@ —To.025119 p-value

I—ﬁfj’ﬁgﬁ% (7 (= 20833 0.6931

fi1) : :
S (T 42417 1.4023 16.649  -1.9801  0.000

D

}ﬁfjggpge (7 = 20167 0.6480
%)
BN E (T (= 4.2250 1.3059

i)

-17.882 -1.9801 0.000

50



FERPERAI R B A BAFPER 2 AP f F2 B

8 PIFILs=" “o i I ny ST SR ¢ bk

a:frl——qﬂ‘“” Ty fEaysss t il ~ 0025119 p-value
R 323412 147425

]

B2 EUB) % 39.0028  15.7840 7390 +980L o000
i

42 AR

E*‘E%IE‘ S < I S AR T ] 32.3412 A
14. 7425 JS{%;[JE[ ,LLF[J u FH E1 i I T B e AR YESL I 39.0028 A
15. 7840 vp%& 8 . zﬁ[m AR ﬁiﬁg PR AT 142 uf ,ﬁ@gw[@ﬁfﬁ
s j[¢¢[ﬁ%U%ﬁﬁiﬁtﬁﬁ*Fvﬂﬁ?%

T e S Iy I%%L (b ol e [y PSR o o B
ﬁﬁO% Wp@JV%%rﬁ s g‘wgﬁawuﬁpﬁdj
FITF I = Bl o i o 2 ﬁﬂp HEGH > TR AE 0,05 o Fik
T.pr%a\ F[ [[7E Igi‘u’t[[ ?ED?{%ZE W e IO g > B o T[F IfE Tﬁl%%j{ﬂﬁ

51 %

iwlﬁ'ﬁ’?ﬁ%ﬁ%ﬁmﬁ*‘ﬁ%éuﬁﬁfm FY = SRS O FIF'T“’ VY
%55 Eﬁ'@rﬂfff}%{ﬂhf%\[’ %}ﬁ%\*ﬁi’? ”‘*’ﬂ‘fyhﬁﬂ'*i ’z@rﬁ*‘ﬁ%?
@ﬁi; S rEpworth INpE Al B A (ESS)J T [ERL Fl TErRN A =0
E"an =N TR iifll‘p LR > SR R pAAAR S T [ BT R
A IV EE R A > 5] Wr 1] SSS K NASA- TLE( BIATUE = BN A e oo
F,JT* Y REC e [P RYE SRRe o g R - I E*J’"E%@E*‘g
e H A @WF%“%%A@E»5%>;:@W L e
R i e O == & I?*ﬁiﬁf** Y= %E‘EE*EW'? B (p
<005):¥/J<‘/1E - [‘PmﬁIJuFF'FITE'%jT ?”Tf E | B (p<005) A
fl*—I/ TR IR G R A i %E‘E[**E Ao T'Flﬁ?— E IR

5.2 %%

51



s E T w4 % wmof AR L4 ER

Jaﬁawmrjlﬁwm%wﬁfu hﬁg,ﬂu‘%ﬁfﬁkﬁful It (S FR 55 - 3R 3

i = ’_PJH;\\%*—;J?EI%?E ¢?1/ﬁj_ E'ly‘ £ N/ LN

ENRANE s el e A ET‘F%E{“IJE EHf *Jf’ﬂflf FN = NS A b o
l‘ﬁF_ L 37 %*Wu@—& [ *F%K‘]‘Eﬁﬁ%ﬁ@hﬂ@ %
Ig[j l‘pj?sr* *I/#/%r > El u[Jf"EI]EJ I‘pkﬁfzfj SS9 {,jj [H “&pﬂﬁFF
‘ﬂT’fl* I'Eﬂii&ﬁ!f@“i IR R IE@%«F,T °
¢ O HIESEIIIGEL T | (W5 P g
ﬁﬂ« A PSR - U [il iiFIIﬁF ] ~ 5 FEyRE U{SHWH
SR R JJT’TJ%aﬁ]‘E"FWUT%W (ER AP FI = AR == ol i e
PPV &R0 [y 5 H O [ inﬁzig}ﬂ R Jf °
id’“‘é’ﬁﬂ” Iﬁ'%ﬁmﬁ’qﬁ%gﬂﬁ I?i?i ?\?’ﬁﬂf)’t@% ‘9'4&}% AP E
T f *E”‘t'ﬂ JE"QEE%HEE%F'EJF'EJBH{I%E@E[l]ﬁﬁﬁff IR R B =
'/4{4%%3 |4/ 1% 53 (difference method ) F fa 2 EIpV [”:}W*H

ﬁﬂﬁﬁ%‘
X

R IF‘ﬁﬂ?‘ﬁiﬂ% B T AE SR S YR L A

F%[fﬁ I blapg lﬂf'ﬂ 552 06 7k * SRS BT fﬁ[jt’prglﬁfg”}ng;”%
Y o

=

54 < e

VTI : The Sewdish National Road and Transport Research Institute, “Fatigue
at Sea : Areview of Research and Related Literature”, Sweden, 2006.
Thomas, F. S., Mireille, R., Alice, F., and Antonio, B. C., “Work Hours, Sleep
Patterns and Fatigue among Merchant Marine Personnel”, European Sleep
Research Society, Vol. 6, pp. 245-251, 1997.

John, G, “In the Wake of the Exxon Valdez: Murky Legal Waters of Liability
and Compensation”, New England Law Review, Vol. 25, pp. 571, 1990.
Marine Accident Investigation Branch, “Bridge Watch-keeping Safety Study”,
United Kingdom, 2004.

Peter, A. H. and Desmond, P. A., “Stress, Workload, and Fatigue”, N.J.:
Lawrence Erlbaum Associates, Mahwah, pp. 566-578, 2001.

International Maritime Organization (IMO), “Guidelines on Fatigue”, Albert
Embankment, London, 2002.

Allen, P., Wadsworth, E., and Smith, A., “Seafarers’ Fatigue: A Review of the
Recent Literature®, International Maritime Health, Vol. 59, pp. 1-4, 2008.
International Transport Federation (ITF), “Seafarer fatigue: Wake up to the
Dangers: ITF”, 1998.

52



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

BRPER AU R R A RFPER 2 A R B

Mitler, M. M., and Miller, J. C., “Methods of Testing for Sleeplessness”,
Behavioral Medicine, Vol. 21, No. 4, pp. 171-183, 1996.

Hoddes, E., Zarcone, V., Smythe, H., Phillips, R., and Dement, W. C.,
“Quantification of Sleepiness: a New Approach”, Psychophysiology, Vol. 10,
pp. 431-436, 1973.

Johns, M. W., “A New Method for Measuring Daytime Sleepiness: the
Epworth Sleepiness Scale”, Sleep, Vol. 14, pp. 540-545, 1991.

Wickens, C. D. and Hollands, J. G., “Engineering Psychology and Human
Performance”, Prentice-Hall Inc., Upper Saddle River, New Jersey, 2000.
Hart, S. G. and Staveland, L. E., “Development of NASA-TLX (Task Load
Index): Results of empirical and theoretical research. In P.A. Hancock & N.
Meshkati (Eds.)”, Human Mental Workload, Amsterdam: North-Holland, pp.
139-183, 1988.

Reid, G. B. and Nygren, T. E., “The Subjective Workload Assessment
Technique: A Scaling Procedure for Measuring Mental Workload. In P.A.
Hancock & N. Meshkati (Eds.)”, Human Mental Workload, Amsterdam:
Elsevier, pp. 185-218, 1988.

Farmer, E., and Adam, B., “Review of Workload Measurement, Analysis and
Interpretation Methods”, European organization for the safety of air
navigation, pp. 15-17, 2003.

Rubio, S., Diaz, E., Martin, J., and Puente, J. M., “Evaluation of Subjective
Mental Workload: A Comparison of SWAT, NASA-TLX, and Workload
Profile Methods”, Applied Psychology: An International Review, Vol. 53, No.
1, pp. 61-86, 2004.

Embrey, D., Blackett, C., Marsden, P. and Peachey, J., “Development of a
Human Cognitive Workload Assessment Tool”, MCA Final Report, 2006.
Luximon, A. and Goonetilleke R. S., “Simplified Subjective Workload
Assessment Technique”, Ergonomics, Vol. 44, No. 3, pp. 229-243, 2001.
Eggemeier, F. T., Wilson, G. F., Kramer, A. F., and Damos, D. L., “General
Considerations Concerning Workload Assessment in Multi-task Environments.
In D.L. Damos (Ed.)”, Multiple task performance, London: Taylor & Francis,
pp. 207-216, 1991.

Graham, M., and John, L., “Effect of Alcohol and Caffeine on Maritime
Navigational Skills”, Ergonomics, Vol. 43, No. 1, pp. 17-26, 2000.

Jonathan, H., Rohsenow, D. J., Cote, J., Gomez, B., Mangione, T. W., and
Laramie, A. K., “Effect of Low-dose Alcohol Exposure on Simulated
Merchant Ship Piloting by Maritime Cadets”, Accident Analysis and
Prevention, Vol. 33, pp. 257-265, 2001.

Kim, H., Yang, C. S., Lee, B. W,, Yang, Y. H., and Hong, S. K., “Alcohol
Effects on Navigational Ability Using Ship Handling Simulator”,
International Journal of Industrial Ergonomics, Vol. 37, pp. 733-743, 2007.
Eriksen, C. A., Gillberg, M., and Vestergren, P., “ Sleepiness and Sleep in a
Simulated “Six Hours on /Six Hours off” Sea Watch System”, Chronobiology

53



24,

25.

26.

27.

g A B LE RS AR ER

International, Vol. 23, No. 6, pp. 1193-1202, 2006.

Harma, M., Markku, P., Risto, R., Matti, S., and Pertti, S., “Effects of 6/6 and
4/8 Watch Systems on Sleepiness among Bridge Officers”, Chronobiology
International, Vol. 25, No. 2&3, pp. 413-423, 2008.

SRR “RETR R I G AP S AT R PRy o B S e TS
Wﬁﬁ?ﬁaﬂ %?1/ » 2006 -

Chen, N. H., Johns, M. W,, Li, H. Y., Chu, C. C., Liang, S. C., and Shu, Y. H.
et al., “Validation of a Chinese Version of the Epworth Sleepiness Scale”,
Quiality of Life Research, Vol. 11, No. 8, pp. 817-821, 2002.

Horne, J. A. and Ostberg, O., “A Self-assessment Questionnaire to Determine
Moringness-eveningness in Human Circadian Rhythms”, International
journal of chronobiology, Vol. 4, pp. 97-110, 1976.

54



